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This paper attem pts to  assess the present technology in  m ilk fis h  
farms inc lu d in g  f is h  pens, in  the P h ilip p in e s . Data were based on a 
survey o f 1394 m ilk fis h  pond opera tors, 1175 o f whom were adopting 
monoculture o f m ilk fis h  and 219 adopting p o lycu ltu re  system, throughout 
the country. For fis h  pens, 170 operators were in te rv iew ed.
The fis h  farm and the operator
M ilk fis h  ponds in  the country averaged 13.39 ha fo r  monoculture 
and 8.11 ha fo r  p o lycu ltu re  farms (Table 1 ). Rearing ponds occupied 
the b iggest area, 85 percent and 84 percent o f the farm area re sp e c tive ly . 
Moreover, m a jo rity  had 2 nursery ponds w ith  to ta l area o f 0.57 ha.
F ish pens were sm a lle r, averaging 6.5 ha w ith the sm allest area 
a t 0.16 ha and the la rg e s t 45 ha.
Table 1. Area and type o f ponds in  m ilk fis h  farm s, P h ilip p in e s
Item Fishpond Fish PenMonoculture P o lycu ltu re Both
Ave. O perational area (ha) 13.39 8.11 12.56 6.50
Nursery pond 0.59 0.45 0.57 -
T ra n s itio n  pond 1.41 0.78 1.31 -
Rearing pond 11.32 6.78 10.61 6.50
Others 0.07 0.10 0.07 -
Presence o f d iffe re n t pond type (%)
Nursery 79 71 78 -
T ra n s itio n 59 39 56 -
Others 34 35 34 -
A m a jo rity  o f the operators were male between 40-50 years o f age 
and had some form al education (Table 2 ). F ish pen operators were s lig h tly  
younger than those operating fishponds.
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Aside from fis h  farm ing, the m a jo rity  o f fishpond operators 
were engaged in  o ther occupations such as fis h in g  and farm ing. S t i l l ,  
more than one-ha lf o f the year ( f u l l  tim e equiva lent) was devoted to  
fishpond opera tion . In  co n tra s t, f is h  pen opera tion  is  labor in tens ive  
thus, most operators were engaged f u l l  tim e in  the operation re q u irin g  
about 9.1 months o f work from the opera tors.
The respondents a lready had experience in  operating fishponds 
the leng th  extending to  16 years. However, the present fishponds had 
been managed by them fo r  about 10 years, in d ic a tin g  th a t some  had 
acquired experience e ith e r from fa m ily  fishponds o r o ther farm s. Operators 
o f fishpens, a new e n te rp rise , had 2 years experience in  the present 
fis h  pen and one year elsewhere.
C u ltu ra l p ractices
Regular checking o f dikes fo r  leaks and seepage, re p a ir o f gates 
and other pond accessories, c lean ing , d ry ing  and le v e lin g  o f pond bottom 
are among the va rious a c t iv it ie s  in  preparing the pond fo r fis h  c u ltu re . 
In  some farms, pond plow ing is  done m ainly to  b rin g  sub-surface n u trie n ts  
to  the surface and to  e lim ina te  predators and o ther nuisance th a t tend 
to  burrow in  the s o il.
Table 2. Some c h a ra c te ris tic s  o f m ilk fis h  farm operators 
in  the P h ilip p in e s
Item Fishpond Fish penMonoculture P o lycu ltu re T o ta l
Sex (%)
Male 95 89 94 98
Female 5 11 6 2
Average age (years) 50 51 50 43
Educational A ttainm ent (%)
None 6 6 6 5
Primary 20 17 20 24
Interm ediate 20 28 21 24
High School 27 23 26 27
College 27 26 27 20
Ave. y rs . o f schooling 7.5 8.0 7.6 7.3
Operator w ith  o ther 
occupation (ft) 62 66 63 43
Labor use (months)
Fishfarm 6.7 5.1 6.4 9.1
Other occupation 4.2 5.0 4.3 2.8
Not g a in fu lly  employed 1.1 1.9 1.3 0.1
Yrs. in  f is h  farm operation 16 16 15 3
Yrs. opera ting  present farm 10 11 10 2
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General pond re p a ir, cleaning and le v e llin g  o f pond bottom 
were u su a lly  done on ly when deemed necessary. Drying o f ponds, however, 
was a common p ra c tice  in  m ilk fis h  ponds (87%).
I f  the pen s tru c tu re  can no longer ho ld  the stock, e ith e r the 
weak pa rts  are replaced o r the whole s tru c tu re  is  changed. Many o f 
the fis h  pens were re la t iv e ly  new; about th re e -fo u rth s  had no t been 
changed. Eleven percent re p o rte d ly  changed th e ir  pens once a year, 
the re s t every two or three years a t most. Checking o f pen s tru c tu re  
both above and below the water surface was done alm ost d a ily .
A ll sample fishponds and f is h  pens reported having pests and 
predators; fis h e s , liz a rd s , water snakes, s n a ils , fro g s , and b ird s  
were the most common. M a jo rity  o f fishpond operators eradicated 
pests commonly w ith  the use o f p e s tic id e s . Endrin, Brestan, Gusathion, 
Aquatin and tobacco dust were the most p re fe rred  p e s tic id e s  (Table 3 ). 
Endrin, Gusathion and Aquatin were used a t the ra tes o f 7 .0 , 11.7 and 
13.2 ounces per ha, re sp e c tive ly . On the o the r hand Brestan was used 
a t the ra te  o f 0 . 6 kg/ha. Treatment w ith  p e s tic id e s  las te d  fo r  about 
8 days (fo r Gusathion) to  12 days (fo r tobacco d u s t). G enerally, ponds 
were trea ted  once p r io r  to  s tock ing . L iqu ids and e m u ls ifia b le  concen­
tra te s  lik e  Thiodan, Gusathion, e tc . were poured, sp rin k le d  o r sprayed 
on the pond s o il w h ile  tobacco dust and other d ry p e s tic id e s  were 
broadcast o r spread w ith  rakes.
Table 3. Type and ra te  o f p e s tic id e s  used in  m ilk fis h  
farms in  the P h ilip p in e s
Item Fishpond (m ilk fis h ) T o ta lMonoculture P o lycu ltu re
Used p e s tic id e s percenta
Yes 73 66 72
No 27 34 28
Types o f p e s tic id e s  used
Endrin 50 64 52
Brestan 35 17 32
Gusathion 17 10 16
Aquatin 15 9 14
Tobacco dust 12 - 10
Thiodan 5 - 3
Othersb 8 10 8
Rate o f a p p lic a tio n
Endrin (oz./ha) 7.4 4.4 7.0
Brestan (kg/ha) 0.7 0.4 0.6
Gusathion oz/ha) 9.5 25.0 11.7
Aquatin (oz/ha) 12.4 18.0 13.2
Tobacco dust (kg/ha) 126.0 19.0 110.0
Thiodan (oz/ha) 7.3 12.0 7.9
a T o ta l percentage may no t equal 100 since some respondents used more 
than one type o f p e s tic id e s .
b Others inc lude , sodium cyanide, fo lid o l,  eradex, aquavit, c re o lin e , 
endox, re s ito x , tu b li,  s h e llto x , levacide, hytox and d 'penethron.
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To r id  the fis h  pens o f unwanted fish e s , the seine ne t is  
u su a lly  passed across the water in  the pen enclosure once or tw ice . 
Sometimes, e le c tr ic  shock was employed.
A p p lica tio n  o f fe r t i l iz e r s  was more commonly p ra c tised  in  
monoculture farms (67%) than in  p o lycu ltu re  farms (40%) (Table 4 ). 
Inorgan ic fe r t i l iz e r s  app lied  s in g ly  o r in  com bination w ith  organic 
fe r t i l iz e r s  was more p re fe rre d . Of the ino rgan ic fe r t i l iz e r s  the 
incom plete types e sp e c ia lly  the nitrogenous-phosphorus were more 
popular than the complete fo rm u la tions. The form er was applied a t 
the ra te  o f 11 kg N and and 16 kg P per ha w h ile  the la t te r  a t 13 kg N, 
13 kg P, and 9 kg K per ha. N itrogenous fe r t i l iz e r s  were app lied  a t the 
ra te  o f 23 kg N per ha.
Table 4. F e r t iliz e r  use in  m ilk fis h  farm s, P h ilip p in e s .
Item Fishpond RateMonoculture P o lycu ltu re
percent
Used f e r t i l iz e r
Yes 67 40 63
No 33 60 37
Type o f f e r t i l iz e r  used
Organic 19 19 19
Inorgan ic 53 57 54
Combination 28 24 27
Pate o f use per hectare
Chicken manure (sacks) 31 3 29
Stable & hog manure (sacks) 11 141 31
Guano (sacks) 5 - 5
Sagana 100 (kg) 67 - 67
N itrogen (N) 24 14 23
Phosphorus (P) 13 - 13
Nitrogen-Phosphorus
N 11 14 11
P 16 16 16
Nitrogen-Potassium
N 7 - 7
K 7 - 7
Complete
N 13 13 13
P 20 13 18
K 7 13 9
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Organic f e r t i l iz e r s  used were chicken, s tab le  and hog manure, 
guano, compost, r ic e  bran, n ig h t s o i l ,  mudpress and Sagana 100. Of 
these, chicken droppings was most w idely used a t an average ra te  o f 
31 sacks/ha in  monoculture farms and 3 sacks in  po lycu ltu re  farms.
Only 2 percent o f the m onoculturists and 3 percent o f the 
p o ly c u ltu r is ts  employed the p la tfo rm  method o f a p p lica tio n  which 
according to  the P h ilipp ines Recommends fo r  Bangos, 1976 is  the 
most e f f ic ie n t  and e ffe c t iv e  method o f applying fe r t i l iz e r s .  The 
most common p rac tice  o f fishpond operators was to  spread the f e r t i ­
l iz e rs  on watered or wet pond surface o r to  broadcast them randomly.
According to  the Laguna Lake Development A u th o rity , "there  
must be any a d d itio n  o f any kind o f chemical or organic fe r t i l iz e r s  
in  the lake. Such can tr ig g e r  the occurrence o f algae bloom which 
can very se rious ly  a f fe c t  water q u a lity  th a t three pens used chicken 
droppings in te n s iv e ly .
Stocking and cropping p ractices
In  the P h ilipp ines , ponds were stocked e ith e r w ith  f r y ,  f in g e r-  
l in g  or both. Seventy one percent o f the monoculture ponds stocked 
f r y  w hile  on ly 36 percent used f in g e r lin g s , mostly from Central Luzon 
and Southern Luzon. The amount o f f r y  stocked in  monoculture farms 
was about 70 thousand pieces equiva lent to  6.21 thousand per hectare 
o f rearing  area w hile  fo r  f in g e r lin g s , i t  was 46 thousand p ieces/fa rm / 
year or 3.91 thousand per hectare.
M ilk f is h  f r y  was also commonly used in  po lycu ltu re  farms except 
in  Southern Luzon where fin g e r lin g s  were pre ferred (81%). M ilk f is h  
comprised about tw o -th irds  o f the to ta l stock in  po lycu ltu re  farms; 
the stocking dens ity  o f these farms are: m ilk fish -praw n farms 4.43 
thousand pieces; m ilk fish -praw n-crab, 4.95 thousand and m ilk f is h -  
siganid, 7.21 thousand pieces.
F ingerlings were used in  f is h  pens and stocked a t a ra te  o f 
35.56 thousand per hectare. Two operators stocked f r y .  These, however, 
were f i r s t  nursed to  f in g e r lin g  size in  half-submerged inverted  mos­
qu ito  nets before they were released to the rearing  pens.
Very few operators, 17 percent in  monoculture and 18 percent 
in  po lycu ltu re  farms practiced  acclim ation  o f stock la s tin g  fo r  some 
30-50 hours. In  con tras t, most f is h  pen operators acclim atized newly 
a rrived  stock in  pen nurseries fo r  about s ix  hours. Stocking was done 
during the cooler hours o f the day mostly in  ea rly  morning o r ea rly  
evening.
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The average m o rta lity  ra te  from purchase to  stocking in  mono­
c u ltu re  farms was 11 percent fo r  f r y  and 13 percent fo r  fin g e rlin g  
w h ile  from stocking to  harvest, i t  was 34 and 26 percent, re sp e c tive ly .
M a jo rity  o f the m ilk fis h  farm operators considered the size  o f 
fis h  in  decid ing to  crop (Table 6 ).
Table 6. Cropping p ra c tice s  in  m ilk fis h  farms in  the 
P h ilip p in e s
Item Fishponds T o ta l F ish penMonoculture P o lycu ltu re
Factors considered in  
decid ing to  harvest
percenta
Size o f fis h 71 84 73 79
Demand fo r  fis h 26 33 27 41
Weather co n d itio n 5 13 6 29
Others 29 33 30 -
Manner o f harvesting
S e lective 20 32 22 35
T ota l 79 68 77 48
Both 1 - 1 17
Method o f harvesting
Pond d ra in in g 53 79 57 -
G il l  n e ttin g 37 86 45 83
Pasubang 32 92 41 -
Seining 21 17 20 33
F ish c o rra l 13 19 14 -
Othersb 3 3 3 -
Percentage to ta l more than 100 since some respondents reported more 
than one answer.
Others include  ca s t n e t, d ip  n e t, d r iv e - in -n e t, f i l t e r  n e t.
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Pond d ra in in g  was p racticed  by most (57%) ponds in  harvesting  
the crop. This was follow ed by g i l l  n e ttin g  and pasubang as employed 
by 45 and 41 percent o f the farm ers. On the o ther hand, most fis h  
pen operators used g i l l  nets (83%) and seine nets (33%).
Production
Table 7. Annual cropping ra te  o f m ilk fis h  farms in  
the P h ilip p in e s , 1974
Item Number o f farmsa
Q uantity Produced
Per Farm Per hectare
Fishpond
Monoculture 1092 6484 580
P o lycu ltu re 187 6246 636
Bangos-sugpo 135 3159 481
Bangos-sugpo-alimango 31 13715 740
Bangos-malaga 11 1488 827
Bangos-alimango 10 6624 498
F ish pen 148 26015 3798
a Some farms were damaged by typhoons.
I t  seems th a t the fishpond becomes more p roductive  when m ilk fis h  
is  cu ltu red  together w ith  o the r fish e s  p a r tic u la r ly , s igan id , prawn, 
and crab. M ilk fis h -s ig a n id  farms obtained a y ie ld  o f 827 kg/ha, 
70 percent o f which was m ilk fis h  and 30 percent s iga n id . M ilk fish -p raw n - 
crab fishponds were a lso  a h igh y ie ld e r, 740 kg/ha w ith  m ilk fis h  com­
p ris in g  78, prawn 7, and crab 15 percent.
91
Table 8. Annual cropping ra te  per farm and per hectare, 
1092 bangos fishponds, P h ilip p in e s
Region Number Rearing Area
Q uantity produced
Per Farm Per Hectare
hectares k ilo s
Ilocos 249 3.26 2307 709
Cagayan V a lle y 10 10.28 3402 330
C entra l Luzon 268 17.34 10608 611
B ico l 52 9.21 2323 471
Western Visayas 178 13.17 11888 260
C entra l Visayas 81 4.87 1407 289
Eastern Visayas 15 33.33 10613 318
Western Mindanao 37 17.28 2921 168
Northern Mindanao 35 34.98 13988 399
Southern Mindanao 53 9.23 4769 516
P h ilip p in e s 1092 11.17 6484 580
Table 8 shows th a t Western Visayas, Ilo co s  and C entra l Luzon were 
the h igh  producers o f m ilk fis h  in  the country. Medium p ro d u c tiv ity  
regions were Cagayan V a lle y , Southern Luzon, Eastern Visayas and 
Northern Mindanao. Low p ro d u c tiv ity  regions were B ic o l, C entra l 
Visayas and Western Mindanao.
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Table 9. D is tr ib u tio n  o f annual y ie ld s  per hectare by 
y ie ld  groups and reg ion , 1,092 bangos farms, 
1974
Region Number re p o rtin g












I .  Ilocos 248 5 15 39 33 8
I I .  Cagayan 
V a lley 10 10 10 50 10 10
I I I .  C entral 
Luzon 268 7 23 31 26 13
IV . Southern 
Luzon 115 14 35 27 19 5
V. B ico l 52 6 57 27 10 -
V I. Western 
Visayas 178 3 13 29 36 19
V II. C entral 
Visayas 81 29 38 22 10 1
V I I I . Eastern 
Visayas 15 - 53 33 14 -
IX . Western 
Mindanao 37 46 24 24 6 -
X. Northern 
Mindanao 35 20 31 40 6 3
X I. Southern 
Mindanao 53 9 30 32 21 8
P h ilip p in e s 1,092 10 25 32 25 8
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The annual y ie ld  per hectare fo r  each monoculture farm was 
computed to  g ive  an in d ic a tio n  o f how the y ie ld s  were d is tr ib u te d  
among and w ith in  reg ions. Y ie lds ranged from less than 100 k ilo s  
per hectare to  as h igh as 5000 k ilo s  o r more. The average annual 
p roduction  per hectare was 580 k ilo s .
About o n e -th ird  o f the bangos farms in  the P h ilip p in e s  
obtained y ie ld s  w ith in  the range o f 300 to  699 per hectare. Another 
o n e -th ird  had less than 300 k ilo s  and the o the r o n e -th ird  had more 
than 700.
The a v a ila b ility  in  in d iv id u a l farm y ie ld s  as presented in  
F igure 1 in d ic a te  the skewness o f the y ie ld  d is tr ib u tio n . Farms 
which y ie ld  more than 4000 k ilo s  per hectare were found in  Ilo co s , 
C en tra l Luzon, Southern Luzon and Western Visayas.
In  Western V isayas, more than o n e -h a lf o f the fishponds studied 
y ie lded  more than 700 k ilo s  per hecta re . In  fa c t, 19 percent obtained 
y ie ld s  o f 1500 k ilo s  o r more w ith  the h ighest being 5,813 k ilo s  per 
hectare, an exceptiona l y ie ld  obtained by one opera to r in  the reg ion . 
However, there were 5 farms which produced less than 100 k ilo s  o f 
bangos per hecta re . The low est y ie ld  was 20 k ilo s .
Ilo c o s , lik e w is e , was a h igh y ie ld e r o f bangos w ith  41 percent 
o f the fishponds producing more than 700 k ilo s  per hecta re . A few 
(5%) obtained y ie ld s  below 100 k ilo s .
On the o the r hand, alm ost one -ha lf o f the sample farms in  
Western Mindanao were no t even able to  produce 100 k ilo s  from a hectare 
o f pond area. The h ighest y ie ld s  obtained in  the reg ion were 926 and 
700 k ilo s  obtained by two farm s. B ic o l was another low producer w ith  
alm ost tw o -th ird s  producing less than 300 k ilo s  per hecta re.
Production in  f is h  pens, 3798 k ilo s  per hectare was more than 
s ix  times th a t o f fishponds.
About tw o -th ird s  (725 farms) o f the m ilk fis h  ponds used f e r t i ­
l iz e r  (Table 10). Of these, 54 percent used ino rgan ic  fe r t i l iz e r  on ly , 
18 percent used the o rgan ic, and 28 percent used both .
F e rtiliz e r-u s e rs  obtained h igher y ie ld s , 688 k ilo s  on the average, 
compared w ith  the 308 k ilo s  fo r  the non-users. In  alm ost a l l  reg ions, 
fishponds applying fe r t i l iz e r s  obtained h igher y ie ld s , the d iffe re n ce  
o f which ranged f r om 10 percent in  Eastern Visayas to  as much as 
194 percent in  C entra l V isayas. In  Southern Luzon y ie ld s  o f fe r t il iz e d  
farms were more than tw ice those obtained by the non-users and in  
C entra l Luzon, the d iffe re n ce  was 294 k ilo s  per hectare.
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Figure 1. Distribution of annual yield per hectare by 
yield group and region, 1092 fishponds, 1974
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I .  Ilo co s 172 723 9 728 143 712 20 834 76 608
I I .  Cagayan V a lle y 8 290 2 297 2 395 4 281 1 -
I I I .  C. Luzon 211 696 53 688 92 575 66 910 57 251
IV . S. Luzon 43 565 16 832 19 388 8 691 71 271
V. B ico l 30 239 22 231 5 254 3 277 22 291
V I. W. Visayas 154 918 7 597 61 977 86 901 24 575
V II. C. Visayas 42 373 5 307 32 354 5 677 39 127
V I I I .  E. Visayas 3 341 1 257 2 350 - - 12 309
IX . W. Mindanao 11 157 5 282 4 90 2 100 27 177
X. N. Mindanao 12 465 7 395 3 260 2 1112 23 362
X I. S. Mindanao 39 542 2 916 31 548 6 384 14 361
P h ilip p in e s 725 686 129 570 394 623 202 844 366 308
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Among the users o f d iffe re n t types o f f e r t i l iz e r ,  i t  seemed th a t 
those applying both organic and inorgan ic types re a lize d  h igher y ie ld s ,
844 k ilo s  per hectare, than those using o n ly  one type. Users o f in o r­
ganic fe r t i l iz e r s  obtained a y ie ld  o f 623 k ilo s , more than 50 k ilo s  
h igher than th a t o f organic fe r t il iz e d  farm s.
In  Cagayan V a lle y , C entra l Visayas, Eastern Visayas, Western 
Mindanao and Southern Mindanao, a l l  sample farms stud ies stocked w ith  
f r y .  A ll o the r regions had farms using f r y  and fin g e rlin g s  b u t a 
g rea te r p ro p o rtio n  used f r y  except in  C entra l and Southern Luzon which 
are re a lly  the seat o f nursery ponds in  the country. In  genera l, ponds 
stocked w ith  fin g e rlin g s  had h igher p ro d u c tiv ity  per hectare compared 
w ith  those stocked w ith  f r y  (Table 11). The d iffe re n ce  was about 34 
k ilo s . However, in  Southern Luzon, Western Visayas and Northern Mindanao, 
f r y  stocked farms produced 921 k ilo s  per ha compared to  707 k ilo s  in  
fin g e r lin g  stocked farm s.
Supplementary feed ing was no t a common p ra c tice  in  m ilk fis h  f is h ­
ponds w ith  on ly 20 percent o f the operators supplementing the n a tu ra l 
food in  the pond. These farms obtained an average production  o f 658 
k ilo s  per hectare w h ile  those no t supplementing go t on ly 540 k ilo s , a 
d iffe re n ce  o f 118 k ilo s  per hecta re.
The e ffe c t o f p e s tic id e s  could be s u b s ta n tia l as ind ica te d  by 
the y ie ld  o f farms using p e s tic id e s  which was 628 k ilo s  per hecta re, 
a d iffe re n ce  o f 338 k ilo s  over farms no t using chem icals.
Two methods o f ha rvesting  are employed when the m ilk fis h  are 
ready fo r m arket. One is  to ta l ha rvesting  where the whole crop is  
harvested a t one tim e and the o ther is  se le c tive  harvesting  where 
several p a r t ia l croppings are done u n t il the stock is  com pletely cropped. 
I t  seemed th a t to ta l ha rvesting  was the b e tte r method as ind ica te d  by 
the 615 k ilo -p e r-h e c ta re  y ie ld  o f those employing th is  method. In  
co n tra s t/ farms using the s e le c tiv e  method o f harvesting  re a lize d  a 
y ie ld  o f on ly 426 k ilo s , a d iffe re n ce  o f 189 k ilo s .
Among the farm s ize  groupings, h ighest y ie ld  per hectare was 
obtained by farms w ith  sizes o f 5-10 hectares. As farm sizes fu rth e r 
increase, the y ie ld s  went down, th a t is ,  fo r  farms la rg e r than 5 hectares 
fis h  p ro d u c tiv ity  per hectare was in ve rse ly  re la te d  w ith  farm s ize .
Cost and re tu rn s  in  m ilk fis h  farms
A nnually, an average monoculture m ilk fis h  farm in  the P h ilip p in e s  
re a liz e s  a gross income o f about £2294 per hecta re . P o lycu ltu re  farms 
grossed about £3432 per hectare (Table 12). The com bination m ilk fis h -  
prawn-crab obtained the h ighest re c e ip ts , ₱ 4312 per hectare fo llow ed 
by the m ilk fis h -s ig a n id  farm , ₱ 4238 per hecta re .
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Table 11. Annual cropping ra te  and costs and re tu rn s  in  monoculture m ilk fis h  farms
No. o f 







Type o f stock
Fry 713 6511 585 1215 2179 964
F in g e rlin g 305 7125 619 1007 2550 643
F ry /fin g e rl ing 73 5333 544 1683 2167 484
Use o f f e r t i l iz e r
Did use 725 8322 686 1755 2668 913
Organic 129 8356 570 1760 2358 598
Inorgan ic 394 6284 623 1473 2628 1155
Both 202 844 2123 2914 791
Did no t use 366 2850 308 646 1270 624
Use o f supplementary feeds
Did use 323 8583 658 1744 2711 967
Did no t use 769 5605 540 1304 2067 763
Use o f p e s tic id e s
Did use 729 7355 664 1726 2514 788
Did no t use 313 4322 379 854 1802 948
Method o f harvesting
S e lective 213 5739 426 1129 1674 545
T o ta l 863 6453 615 1547 2471 924
Farm size
1.0 & below 171 356 647 1905 2727 822
1.01 -5 .0 356 1450 630 1705 2570 865
5.01 -  10.0 181 4636 741 1877 2933 1056
10.01 -  20.0 189 7401 621 1426 2425 999
20.01 -  50.0 140 15102 594 1448 2315 867
50.01 & above 55 39038 495 1317 1968 651
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Table 12. Costs and re tu rn s  per hectare in  m ilk fis h  farms, 
P h ilip p in e s , 1974





Kate o f re tu rn
Over operating 
expenses
Over fix e d  
C ap ita l
pesos per hectare percent
Fishpond
Monoculture 2294 1458 836 57.4 16.0
P o lycu ltu re 3432 1480 1952 131.9 46.7
Bangos-sugpo 3183 1380 1803 130.7 34.0
Bangos-sugpo- 
alimango 4312 1576 2736 173.6 80.4
Bangos-malaga 4238 2146 2092 97.5 39.4
Bangos-alimango 1996 819 1177 143.7 46.7
F ish pen 15580 11731 3849 32.8 50.0
Gross income in  f is h  pens, ₱ 15,580 per hectare, was approxim ately 
6.8 tim es h igher than what was obtained in  ponds.
An annual operating c a p ita l o f more than ₱ 1, 450 per hectare was 
required to  operate a m ilk fis h  pond.
The value o f stock, h ire d  la b o r, f e r t i l iz e r  and commission were 
the major items o f expenditure in  m ilk fis h  ponds com prising 31, 18, 14 
and 14 percent o f the to ta l cost re s p e c tiv e ly .
The m ilk fis h -s ig a n id  farms incurred the h ighest operating c a p ita l 
m ainly due to  the h igh cost o f "padas" or s igan id  f r y .  The cost o f seeds 
amounted to  ₱ 810 per hectare in  these farm s, alm ost tw ice the cost o f 
stock in  o ther farm s.
Approxim ately ₱ 11731 was requ ired  to  operate a hectare o f f is h  
pen in  Laguna de Bay. The cost o f fin g e rlin g s  was the prim ary item  o f 
expense com prising 69 percent o f the cash expenditures.
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Net farm  earn ings  was computed by s u b tra c tin g  the  to ta l  farm  
expenses from  the  t o t a l  r e c e ip ts .  T h is  measures th e  re tu rn  to  the  
o p e ra to r 's  la b o r ,  c a p i ta l  and management. The n e t farm  earn ings in  
m onocu ltu re  farm s amounted to  ₱ 836 per h e c ta re  o r  a ra te  o f re tu rn  
over o p e ra tin g  expenses o f  57.4 p e rc e n t o r a re tu rn  ove r f ix e d  c a p ita l  
o f  16 p e rc e n t. Among th e  re g io n s , n e t re tu rn s  was h ig h e s t in  I lo c o s  
where ap p ro x im a te ly  ₱ 1.03 o f  n e t p r o f i t  was re tu rn e d  fo r  each peso spen t.
P o ly c u ltu re  farms re a liz e d  a n e t farm  earn ings o f  more than tw ic e  
th a t  o f  m onocu ltu re  farm s (₱ 195 2 /h a ). Rate o f  re tu rn  over o p e ra tin g  
expenses was ra th e r  h ig h , 131.9 p e rc e n t and re tu rn  over f ix e d  c a p i ta l  
was 46.7  p e rc e n t. Among the  4 com b ina tion  o f  f is h p e n , m ilk f is h -p ra w n -  
crab re a liz e d  th e  h ig h e s t n e t re tu rn s ,  ₱ 2736 per h e c ta re  and m i lk f is h -  
crab  the  lo w e s t w ith  ₱ 1177.
The n e t farm  earn ings  in  f is h  pen o p e ra tio n  amounted to  ₱ 3,849  
per h e c ta re  o r abou t 4 .6  tim es more than  m i lk f is h  ponds. The ra te  o f  
re tu rn  ove r o p e ra tin g  expenses in  f is h  pen o p e ra tio n  was o n ly  32 p e rce n t 
due to  b ig  o p e ra tin g  c a p i ta l  re q u ire d  to  ope ra te  a f is h  pen, however 
re tu rn  to  o p e ra to rs  f ix e d  c a p i ta l  was h ig h e r ,  50 p e rc e n t.
By type o f  f e r t i l i z e r  used
F e r t i l i z e r - u s in g  farm s p r o f i t e d  by  abou t 46 p e rc e n t more than those  
which d id  n o t a p p ly  f e r t i l i z e r .  The a d d it io n a l c o s t o f  f e r t i l i z e r  was 
more than compensated by a g re a te r  p ro d u c tio n  and th e re fo re ,  income. 
The use o f  in o rg a n ic  f e r t i l i z e r s  genera ted  more income compared w ith  the  
o rg a n ic  o r  b o th  type  o f  f e r t i l i z e r s .  However, among those th re e  farm  
groups, h ig h e s t g ross  r e tu rn  was re p o rte d  in  th e  l a t t e r  amounting to  
₱ 2,914 pe r h e c ta re . Coupled w ith  the  h ig h  g ross  re tu rn s  was h ig h  
o p e ra tin g  expenses r e s u l t in g  in  a low  ra te  o f  r e tu rn  (37%) to  o p e ra tin g  
c a p i ta l .
By use o f  supplem entary feeds
Supplem enting the  n a tu ra l food  by a r t i f i c i a l  feeds s u b s ta n t ia l ly  
in c reased  f is h  p ro d u c tio n  and consequen tly  th e  income genera ted . Users 
o f  supplem entary feeds ob ta in e d  a n e t income o f  ₱ 967 p e r h e c ta re , 27 
p e rc e n t h ig h e r than  th a t  o f  th e  non -use rs .
By use o f  p e s t ic id e s
The use o f  p e s t ic id e s  to  e ra d ic a te  pes ts  s u b s ta n t ia l ly  increased  
the  le v e l o f  p ro d u c tio n . However, th e  m a rg in a l in c re a s e  in  y ie ld  was 
low er than the  in c re m e n ta l change in  o p e ra tin g  c o s ts .  Thus, th e  ea rn ings  
o f  farm s u s in g  p e s t ic id e s  was low er by 17 p e rc e n t compared to  the  non-users. 
Those u s in g  p e s t ic id e s  spen t abou t ₱ 2.60 to  produce a k i l o  o f  f is h  w h ile  
i t  was ₱ 2.20 w ith o u t th e  use o f  these chem ica ls .
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By Farm size
The to ta l re c e ip ts , expenses, and net income per farm gene ra lly  
increased w ith  farm s ize . However, on a per hectare b a s is , those 
measures increased from the sm allest to  the farm size  group o f 5-10 ha 
then s ta rte d  to  de c lin e  as the farm becomes la rg e r. The annual re ce ip ts  
per farm among farm s ize  groups increased a t an increasing  ra te  from 
1 hectare and below to  5-10 hectares, then continued increasing  b u t a t a 
decreasing ra te . Com paratively the opera tiona l expenses per hectare 
were h igher in  the three sm aller s ize  groups than in  the b igger farms.
I t  costs more to  operate a hectare o f a sm all farm than a b ig  farm . 
H ighest ne t re tu rn  was obtained by farms o f 5 to  10 hectares.
C red it p ra c tices
Table 13. C re d it requirem ent o f f is h  farm operators 
by type o f farm
Item Fishpond FishpenMonoculture P o lycu ltu re T o ta l
Source o f operating 
c a p ita l (%)
Owned 77 87 79 89
Borrowed 23 13 21 2
Both - - - 9
Sources o f c re d it
P rie n d s /re la tiv e s 36 44 37 47
Rural banks 28 26 28 40
Others a
Amount borrowed 20888 7994 18862 55200
a Others include commercial banks other than the ru ra l banks.
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A m a jo rity  o f the m ilk fis h  fishpond operators re lie d  on personal 
resources to  finance th e ir  business operations w ith  more o f the po ly­
c u ltu re  farmers (87%) using th e ir  own c a p ita l than the monoculture 
farmers (77%). This could mean th a t most operators were e ith e r s e lf-  
s u ffic ie n t o r the scope o f th e ir  operations was lim ite d  to  th e ir  
fin a n c ia l c a p a b ilitie s .
More o f the m ilk fis h  fis h  pen operators re lie d  on th e ir  own 
savings as source o f th e ir  c a p ita l (89%) than the m ilk fis h  fishpond 
operators (79%).
F rie n d s /re la tiv e s  were more p re fe rred  by m ilk fis h  fishpond and 
f is h  pen operators as source o f c re d it, however monoculture f is h  farms 
p re fe rred  banking in s titu tio n s  as source o f c re d it (64%) than po ly­
c u ltu re  farm ers (56%).
Fishpen operators acquired the b iggest loans averaging ₱ 55,200 
used m ostly fo r  ope ra tiona l purposes. Monoculture m ilk fis h  ponds 
acquired a h igher loan o f ₱ 20,888 per operator than the p o lycu ltu re  
m ilk fis h  farms (₱ 7,994).
Some operators encountered problems in  borrow ing. The problems 
c ite d  by the fishpond operators were h igh ra te  o f in te re s t (20%) and 
delayed re lease o f loan (22%) w h ile  f is h  pen operators reported too 
much red tape/paper work (13%) and h igh ra te  o f in te re s t (13%).
Extension and o the r services
About one-fou rth  o f the fishponds and 41 percent o f the f is h  pens 
were reached by government extension workers. For those who were reached 
by these techn ic ians, questions were asked on what in fo rm a tion  were 
provided to  them and whether the recommendations were fo llow ed. One-half 
o f the operators received in fo rm a tio n  on c u ltu ra l p ra c tice s  p a r tic u la r ly  
on the use o f fe r t i l iz e r ,  p roduction  and use o f p lankton , and improved 
care o f fin g e rlin g s . O ne-fourth were given in fo rm a tio n  on the a v a ila b ility  
o f f r y  a t the BFAR o ffic e  and s t i l l  9 percent reported th a t extension 
workers conducted seminar in  fishpond opera tions.
Fishpond operators were more re ce p tive  to  improved techniques 
w ith  71 percent fo llo w in g  the recommendations extended to  them compared 
to  on ly 45 percent o f the fis h  pen opera to rs .
Probably because o f lack  o f extension assistance, fishpond 
operators tended to  become observant o f o ther opera to rs. In  some areas 
neighboring fishponds may be fa r  bu t 59 percent fo llow ed what they 
consider as "b e tte r methods" used by o the rs .
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Only a few fisherm en 's o rgan iza tion  e x is t. Of the 1396 sample 
fishponds and f is h  pen operators very few were members o f an o rgan iza tion . 
Of the members, tw o -th ird s  reported th a t they a c tu a lly  d id  no t ge t any 
b e n e fit from the asso c ia tio n .
A m a jo rity  o f the operators fin d  the in d u s try  wanting o f govern­
ment assistance. According to  them the prim ary assistance the government 
can g ive to  improve the in d u s try  is  on c re d it, the c o n tro l o f p rices 
o f inputs as w e ll as ou tpu t and the p ro v is io n  o f te ch n ica l support.
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Appendix Table 1. Receipts per hectare in  fis h  farm ing 
by type o f farm
Item Fishpond Fishpen M ilk fis hMonoculture P o lycu ltu re Tota l
Cash farm re ce ip ts
Fish sold 2206 3290 2378 15442
Other fish e s  sold 34 78 41 4
Other cash re ce ip ts 1 - a a
T o ta l cash re ce ip ts 2241 3368 2419 15446
Non-cash farm re ce ip ts
Value o f f is h  sold a t home 18 30 20 66
Value o f f is h  given away 18 29 20 48
Value o f f is h  fo r  o ther purposes 5 1 20
Increase in  inven to ry 13 - 11 -
Other non-cash re ce ip ts 4 - 3 134
T o ta l non-cash re ce ip ts 53 64 55 -
T o ta l farm re ce ip ts 2294 3432 2474 15580
Less than ₱ 0.50.
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Appendix Table 2. Expenses per hectare in  fis h  farm ing 
by type o f farm
Item Fishpond FishpenMonoculture P o lycu ltu re T o ta l
Cash farm expenses
Stock bought 447 470 451 7562
F e r t iliz e r 220 122 206 5
Chemical 32 24 31 -
Supplementary feed 18 34 20 276
H ired labor cost 250 349 266 1360
Value o f commission 179 33 203 258
Food fo r  laborers 10 26 12 137
Ice 5 3 5 73
Equipment purchased 44 33 42 807
Lease 135 26 118 -
In te re s t on borrowed c a p ita l 16 - 13 -
T ransporta tion - - - 282
M iscellaneous 81 55 77 198
T o ta l cash expenses 1437 1472 1444 10958
Non-cash farm expenses
Fry gathered, given fre e 2 1 2 -
Unpaid fa m ily  labor 15 4 13 30
Decrease in  inven to ry - - - 529
Others 4 3 4 214
T o ta l non-cash expenses 21 8 19 773
T o ta l farm expenses 1459 1480 1463 11731
